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© A clutch driven plate comprises a clutch facing 
plate (3) molded from a clutch facing material com- 
prising a fiber, a binder, and a friction modifier, and 
a back-up plate (2) carrying the clutch facing plate 
(3), wherein a number of dimples (4) are formed on 
the surface of the clutch facing plate (3). The clutch 
driven plate is obtainable by thermocompression 
molding a back-up plate (2) and a clutch facing 
material comprising a fiber, a binder, and a friction 
modifier to integrate them in one body. 
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CLUTCH DRIVEN PLATES AND 



BACKGROUND OF THE INVENTION 



(a) Field of the Invention 

The present Invention relates to a clutch driven 
plate which may be mainly used in a dry clutch by 
riveting or bonding it to a clutch disc and to a 
method of producing the clutch driven plate. 



(b) Description of the Related Art 

In the conventional method of producing clutch 
driven plates for automobiles, a woven clutch 
driven plate has been produced by impregnating a 
fiber base material consisting of a long fiber, such 
as asbestos or glass fiber, with a thermosetting 
resin, rubber material, and other additives including 
friction modifier, etc., preforming the impregnated 
fiber base material by winding it into a torus form, 
thermo-compression molding the obtained torus 
body, and subjecting the molded product to finish- 
ing including after-curing, deflashing, abrasion, etc. 

Also, as disclosed in Japanese Patent Applica- 
. tion Kokai Koho (Laid-open) No. 61-41022 and Jap- 
anese Patent Application Kokai Koho (Laid-open) 
No. 61-70225, there has been known a method of 
producing a clutch driven plate which method com- 
prises putting a resin-mold clutch facing plate com- 
posed of a non-woven fabric of asbestos, a ther- 
mosetting resin, and a friction modifier on a back- 
up plate made of a light metal such as aluminum, 
dulalumin, magnesium, etc., and thermo-compres- 
sion molding the clutch facing plate and the back- 
up plate into one body. This method of producing a 
clutch driven plate does not include the step of 
impregnating a fiber base material with a bonding 
material and a friction modifier nor the step of 
preforming a tablet by winding, and therefore, this 
method saves time and processing fees in com- 
parison with the method of producing a woven 
clutch driven plate. Further, the clutch driven plate 
produced by this method is generally more stable 
in quality than the woven clutch driven plate, and it 
has a higher breaking revolution speed because 
the back-up plate reinforces its strength. 

The clutch driven plate produced by the above- 
described method, however, has a problem in that 
warping of the clutch driven plate is unavoidable 
because of the difference in thermal expansion 
coefficient between the back-up plate and the 
clutch facing plate and because of the curing 
shrinkage of the binder in the clutch facing plate. 
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METHOD OF PRODUCING THE SAME 



The warped clutch driven plate has caused 
some inconveniences such that the rivet holes in 
the clutch driven plate and in a cushion spring of a 
dry clutch do not meet each other at the time of 

5 riveting, and that when the dry clutch employing 
the clutch driven plate is operated, only a part of 
the clutch facing plate contacts flywheel, resulting 
in uneven abrasion of the clutch facing plate. 

Further, the clutch driven plate produced by 

ro the above method is heavier than the woven clutch 
driven plate, and its use in a clutch disc has 
caused the necessity for reinforcement of the syn- 
chro device of transmission gear. 

In addition, there is another problem that be- 

75 cause the back-up plate used for the clutch driven 
plate generally has a larger gravity than the clutch 
facing plate, the weight of the clutch driven disc is 
consequently increased. It results in an increase of 
the inertia of the clutch driven plate, and rotating 

20 the clutch driven pJate inevitably requires a larger 
horsepower of engines. 

As disclosed in Japanese Patent Application 
Kokai Koho (Laid-open) No. 61-256031, there has 
been known a clutch driven plate produced by 

25 integrally molding a center plate and a clutch fac- 
ing constructed from a tape-like material and for- 
ming grooves on the surface of the clutch facing at 
the time of the integral molding. 

The grooves formed in the above-described 

30 clutch driven plate are provided in order to exhaust 
the abrasion powder produced on friction thereby 
improving the friction efficiency. Therefore, each 
groove extends to both outward and inward periph- 
eral edges of the clutch facing, and the clutch 

35 facing plate is divided by the grooves into sections. 
In case where the groove is deepened to make the 
clutch disc lighter and to reduce warp, there occurs 
the inconvenience that some parts of the divided 
clutch facing plate peel from the back-up plate, 

40 particularly, when the clutch driven plate and the 
flywheel do not engage uniformly against each 
other. 



45 SUMMARY OF THE INVENTION 



An object of the present invention is to provide 
a light clutch driven plate substantially free from 
so warp. 

Another object of the present invention is to 
provide a method of producing the clutch driven 
plate. 

That is, the present invention provides a clutch 
driven plate comprising 

2 
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a clutch facing plate molded from a clutch facing 
material comprising a fiber, a binder, and a friction 
modifier and 

a back-up plate carrying the clutch facing plate, 
wherein a number of dimples are formed on the 
surface of the clutch facing plate. 

The clutch driven plate of the present invention 
scarcely warps and is light because a number of 
dimples are formed on the surface of the clutch 
facing plate. 

The present invention also provides a method 
of producing a clutch driven plate suitable for the 
production of the clutch driven plate of the present 
invention. The method of the present invention 
comprises 

producing an integral body consisting of a clutch 
facing plate and a back-up plate by making two 
layers with a back-up plate and a clutch facing 
material, the clutch facing material comprising a 



Fig. 9. 

Fig. 11 is a front elevation view of an em- 
bodiment of the clutch driven plate according to 
the present invention. 
5 Fig. 12 is a sectional view on the line Ill-Ill of 

Fig. 11. 

Fig. 13 is a partially sectional view on the 
line IV-IV of Fig. 11. 

Fig. 14 is a partially sectional view of a mold 
70 used for production of the clutch driven plate 
shown in Fig. 1 1 . 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

15 

Fig. 1 is a perspective view of an embodiment 
of the clutch driven plate according to the present 
invention, and the clutch driven plate shown in Fig. 
1 consists of a back-up plate 2 and a clutch facing 
plate 3 molded from a clutch facing material com- 
prising a fiber, a binder, and a friction modifier and 
fixed onto the back-up plate 2, and a number of 
dimples 4 are formed on the surface of the clutch 
facing plate 3. 

The back-up plate to be used in the present 
invention has a ring form and is constructed from a 
metal plate or metal wire of steel, copper, alu- 
minum, aluminum alloys including dulalumin, mag- 
nesium, etc., woven fabric, or the like. It is prefer- 
able to use a ring made of a light metal having a 
gravity of not more than 5, for example, aluminum, 
aluminum alloys including dulalumin, and magne- 
sium. Aluminum alloys are particularly preferably 
used. Also, considering application of an adhesive, 
such as phenol adhesives or nitrile adhesives, on 
the surface of the back-up plate to be fixed with the 
clutch facing plate, it is preferable to use a back-up 
plate with a surface roughened by shot blasting, 
buffing, chemical polishing, or the Jike. 

The clutch facing plate to be used in the 
present invention may be produced by molding a 
clutch facing material comprising a fiber, a binder, 
and a friction modifier. 

The fiber to be used in the present invention 
may be any one generally used for friction materi- 
als, and some illustrative examples of the fiber to 
be used in the present invention include asbestos, 
glass fiber, aramid fiber, carbon fiber, ceramic fi- 
ber, metal fiber, rayon (staple) fiber, and 
polyacrylic fiber. The preferred fibers are those of 
bulked type or short fiber of 10 mm or less in 
length. 

The binder to be used in the present invention 
may be any one generally used for friction ma- 
terial, and some illustrative examples of the binder 
include thermosetting resins, such as melamine 
resins and phenol resins, and rubber binders, such 



fiber, a binder, and a friction modifier, and molding 20 
the layered back-up plate and the clutch facing 
material by thermo-compression molding and 
forming a number of dimples on the surface of the 
clutch facing plate. 

25 

BRIEF DESCRIPTION OF THE INVENTION 



Fig. 1 is a perspective view of an embodi- 30 
ment of the clutch driven plate according to the 
present invention. 

Fig. 2 is a partially sectional view of a mold 
used for an embodiment of the method of produc- 
ing a clutch driven plate according to the present 35 
invention on a line corresponding to the line l-I of 
Fig. 1. 

Each of Fig. 3 and Fig. 4 is a partially 
sectional view of a mold used for an embodiment 
of the method of producing a clutch driven plate 40 
according to the present invention, each figure 
showing the shape of the cylindrical projection. 

Fig. 5 and Fig. 6 are partially sectional views 
of a mold used for an embodiment of the method 
of producing a clutch driven plate according to the 4S 
present invention, the figures showing the embodi- 
ment of the method according to the present inven- 
tion being carried out. 

Fig. 7 and Fig. 8 are partially sectional views 
of a mold used for an embodiment of the method so 
of producing a clutch driven plate according to the 
present invention, the figures showing the embodi- 
ment of the method according to the present inven- 
tion being carried out. 

Fig. 9 is a front elevation view of an embodi- 55 
ment of the clutch driven plate according to the 
present invention. 

Fig. 10 is a sectional view on the line ll-ll of 
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as NBR and SBK. 

The friction modifier to be used in the present 
invention may be any one generally used for fric- 
tion material, and some illustrative examples of the 
friction modifier include cashew dust, friction dust, 
graphite, barium sulfate, clay, calcium carbonate, 
aluminum powder, copper powder, zinc power, lead 
sulfide, alumina, and antimony trioxide. 

The clutch facing material preferably com- 
prises 30 to 50 parts by weight of the fiber, 20 to 
40 parts by weight of the binder, and 10 to 40 parts 
by weight of the friction modifier. 

With regard to the dimples formed on the sur- 
face of the clutch facing plate, the preferred total 
area of the openings of the dimples is equal to or 
smaller than the area of the surface of the clutch 
driven plate exclusive of the openings of the dim- 
ples. A total area of the openings larger than the 
above-described range makes the space between 
dimples narrow and tends to cause cracks in the 
clutch facing plate between dimples. In addition, 
the smaller the residuary surface is, the sooner the 
clutch facing plate wears out. The preferred volume 
percentage of the total volume of the dimples in 
the clutch facing plate is not less than 20 % of the 
volume of a clutch facing plate without dimple. If 
the total volume of the dimples is less than 20 %, 
the lightening effect may become insufficient Each 
dimple is preferably so distributed as to be spaced 
equally in the circumferential direction on the sur- 
face of the clutch facing plate. 

The openings of the dimples may have any 
form, for example, a triangle, a square, an ellipse, a 
circle, or a hexagon. Considering the easiness in 
formation of the dimples, the preferred form is a 
circle. 

In the method of producing a clutch driven 
plate of the present invention, it is desirable to 
employ a condition of a molding temperature of 80 
to 300 "C preferably 150 to 180 *C , and a 
pressure of 50 to 1 ,000 bar, preferably 200 to 600 
bar, for thermo-compression molding the back-up 
plate and the clutch facing material into an integral 
body. 

After the thermo-compression molding, the ob- 
tained laminate consisting of a back-up plate and a 
clutch facing plate Is cured and aged by heat- 
treatment at 150 to 400 *C . Thereafter, the sur- 
face of the clutch facing plate is ground to obtain a 
clutch driven plate having the required thickness, 
and the obtained clutch driven plate is finished by 
making rivet holes. 

Formation of dimples may be carried out after 
the thermo-compression molding by using a drilling 
machine. However, it is preferable to carry out 
formation of dimples at the time of thermo-com- 
pression molding. For example, in an embodiment 
of the method of the present invention, formation of 
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dimples and thermo-compression molding is car- 
ried out simultaneously by 

putting a back-up plate in a female mold having a 
flat bottom, 

5 putting a clutch facing material comprising a fiber, 
a binder, and a friction modifier on the back-up 
plate so as to form two layers consisting of a lower 
layer of the back-up plate and an upper layer of the 
clutch facing material layer, and 

70 molding the layered back-up plate and clutch fac- 
ing material into an integral body by thermo-com- 
pression molding utilizing a force mold having a 
number of projections on its surface so as to form 
a number of dimples on the surface of the molded 

75 clutch facing plate. 

When formation of the dimples is performed by 
using a mold having a number of projections as 
described above, the preferred form of the projec- 
tions is a cylindrical form which makes the opening 

20 of dimples circular. A cylindrical projection pushes 
away the clutch facing material almost uniformly 
and reduces the irregularity of the material. It is 
also preferable to form dimples each having a 
dimple diameter of from 0 2 mm to 0 15 mm. If 

25 the dimple diameter is more than 0 15 mm, the 
clutch facing material may not efficiently pushed 
away. If the dimple diameter is less than 0 2 mm, 
the total area of the side surfaces of the dimples 
will become too large causing sticking in the mold. 

30 In the method shown in Fig. 2, integration of 
back-up plate 2 and clutch facing plate 3 and 
formation of dimples are performed simultaneously 
by putting a back-up plate 2 into a ring-like female 
mold 6, putting a clutch facing material 7 compris- 
es ing a fiber, a binder, and a friction modifier on the 
back-up plate 2, and then thermo-compression 
molding them by pressing them down with a force 
mold 5 having a number of projections on its 
surface. Because, in this method, dimples are 

40 formed at the time of thermo-compression molding, 
the number of processing steps can be reduced, 
and the degree of warp can also be reduced more 
than the case dimples are formed after thermo- 
compression molding. 

45 Because, in the above-described method, a 

number of dimples are formed in the surface of the 
clutch facing plate at the time of thermo-compres- 
sion molding, the stress generated by the differ- 
ence in heat expansion coefficient between the 

so back-up plate and the clutch facing plate becomes 
smaller at the regions of the dimples, and the 
degree of warp is reduced accordingly. Also, be- 
cause the apparent elastic modulus of the clutch 
facing plate is as well reduced more than the 

55 clutch facing plate having no dimple, the stress is 
more reduced, and the warp is further decreased. 
Further, because the weight of the clutch facing 
plate according to the present invention is reduced 

4 
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by the weight corresponding to the volume of the 
dimples, the obtained clutch driven plate is light- 
ened, and therefore, the moment of inertia of the 
clutch facing plate applied on the back-up plate is 
reduced resulting in an improved burst strength of 
the clutch driven plate. 

When integral molding of back-up plate and 
clutch facing plate and formation of dimples are 
performed simultaneously by the thermo-compres- 
sion molding using a mold having projections, it is 
desirable to use a mold which has cylindrical pro- 
jections each having a rounded top. 

If the top of the cylindrical projection is not 
rounded, a larger amount of clutch facing material 
tends to remain under a dimple, i.e. between the 
cylindrical projection and the back-up plate, be- 
cause of the low flowability of the clutch facing 
material, and the lightening effect may become 
insufficient. Additionally, the density of the whole 
clutch facing plate will become low, and the clutch 
facing plate may gets fragile resulting in an insuffi- 
cient strength of the clutch driven plate. Also, the 
flagility may make the clutch facing plate apt to 
crack at the time of removal of mold after thermo- 
compression molding. 

Fig. 3 is a partially sectional view of an exam- 
ple of the force mold having cylindrical projections 
with rounded tops. It is particularly preferable to 
. use a mold in which each cylindrical projection is 
tapered and has a rounded top as shown in Fig. 4. 

In order to simplify the process of making rivet 
holes, it is further preferable to use a mold pro- 
vided with additional cylindrical projections for for- 
ming depressions in the clutch facing plate at the 
parts corresponding to the rivet holes. 

When dimples are formed on the surface of the 
clutch facing plate by means of cylindrical projec- 
tions with rounded tops, the clutch facing material 
can be easily pressed away from the gaps between 
the back-up plate and the cylindrical projections, 
and both the decrease in the density of the clutch 
facing plate after molding and the cracking of the 
clutch facing plate at the time of removal of the 
mold can be prevented. In case the cylindrical 
projections with rounded tops have been tapered, 
the density of the clutch facing plate beside the 
side faces of the cylindrical projections can be 
further increased as the cylindrical projections are 
pressed in. Also, at the time of removal of the 
mold, the shearing force generated between the 
cylindrical projections and the clutch facing plate 
on the side faces of the projections will be de- 
creased, and the clutch facing plate can be pre- 
vented from cracking. 

Alternatively, the above-described inconve- 
nience can also be dissolved by employing a 
method wherein the production of the integral body 
consisting of a clutch facing plate and a back-up 



plate and the formation of the dimples are carried 
out by 

preforming the clutch facing material so as to form 
a number of dimples on the surface of the clutch 

5 facing material layer, which is to be the surface of 
the clutch facing plate, before or after making two 
layers with the back-up plate and the clutch facing 
material and subsequently, 
thermo-compression molding the two layers con- 

70 sisting of the back-up plate layer and the clutch 
facing material layer provided with the dimples to 
mold the two layers into an integral body. 

An embodiment of the method comprises 
putting a clutch facing material comprising a fiber, 

is a binder, and a friction modifier in a female mold 
having a number of cylindrical projections, 
preforming the clutch facing material so as to form 
a number of dimples on the lower surface of the 
clutch facing material, 

20 putting a back-up plate on the upper surface of the 
preformed clutch" facing material, and 
thermo-compression forming the back-up plate lay- 
er and the preformed clutch facing material layer 
by clamping a force mold to integrate the two 

25 layers. 

This embodiment of the method will be de- 
scribed referring to Fig. 5 and Fig. 6. 

As shown in Fig. 5, a clutch facing material 7 is 
put in a female mold with cylindrical projections 

30 (12, 10, 11) followed by clamping at room tempera- 
ture and at a pressure of preferably 50 to 1,000 
bar, more preferably 200 to 600 bar to form the 
dimple portions, and subsequently, as shown in 
Fig. 6. a back-up plate 3 is put on the clutch facing 

35 material 7 followed by clamping preferably at a 
temperature of 80 to 300 * C , and at a pressure of 
50 to 1,000 bar. 

In another embodiment of this method, a force 
mold provided with a number of pins slidable up- 

40 wardly and downwardly through it is used and the 
production of the integral body consisting of a 
clutch facing plate and a back-up plate and the 
formation of the dimples are carried out by 
putting a back-up plate in a female moid, 

45 putting a clutch facing material comprising a fiber, 
a binder, and a friction modifier on the back-up 
plate, 

pressing the pins of the force mold in the clutch 
facing material to form a number of dimples on the 

so surface of the clutch facing material, and 

thermo-compression molding the back-up plate and 
the clutch facing material provided with the dimples 
to mold them into an integral body by clamping the 
force mold with the pins remaining pressed in the 

55 clutch facing material. 

Fig. 7 and Fig. 8 show an example of the mold 
suitably used for this production method. 

The mold (13, 14, 15) shown in Fig. 7 is 
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provided with slidable pins 18. At first, a back-up 
plate 2 is put in the female mold 15, and a clutch 
facing material 7 is then put on the back-up plate 2 
evenly. Subsequently, pins 18 are pressed in the 
clutch facing material 7 preferably under a con- 
dition of a temperature of 80 to 300 " C and at a 
pressure of 200 to 1 .500 bar, and, as shown in Fig. 
8, the whole moid is then clamped preferably un- 
der the condition of a temperature of 80 to 300 " C 
and at a pressure of 50 to 1,000 bar to thermo- 
compression mold an integral clutch driven plate. 
This method is desirable because it permits a 
clutch facing material to be put in a mold uniformly 
in the circumferential direction without being ob- 
structed by cylindrical projections. 

Because, according to the above-described 
method, thermo-compression molding of a clutch 
driven plate by clamping is carried out after the 
dimples have previously been formed on the sur- 
face of the clutch facing material, only a small 
amount of clutch facing material remains under the 
dimples, and a light clutch driven plate can be 
obtained. Further, because in this method, the mol- 
ded clutch facing plate has a high density, cracking 
or breakage of the clutch facing plate at the time of 
removal of molds after thermo-compression mold- 
ing can be prevented. 

It is preferable to provide the clutch driven 
plate of the present invention with air inlet pores, 
each of the air inlet pores running through the 
clutch driven plate from the surface of the back-up 
plate to the bottom of each dimple respectively and 
having a smaller opening area than the dimples. 

Fig. 9 and Fig. 10 show an embodiment of the 
clutch driven plate according to the present inven- 
tion, Fig. 9 being a front view of the clutch driven 
plate and Fig. 10 being a sectional view on the line 
I-l of Fig. 9. This clutch driven plate 1 is provided 
with air inlet pores 19, each of the air inlet pores 19 
running through the clutch driven plate 1 from the 
surface of the back-up plate 2 to the bottom of 
each dimple 4 in the clutch facing plate 3 respec- 
tively. When dimples are formed in a clutch facing 
plate, a negative pressure generates in the dimples 
at the time the clutch is disengaged during a high 
speed rotation, and disengagement of clutch may 
sometimes become uneasy. The air inlet pores as 
shown in Fig. 9 and Rg. 10 prevent generation of 
the negative pressure in the dimples even when a 
clutch is disengaged during a high speed rotation, 
and a clutch driven plate having such air inlet 
pores can be properly disengaged. The opening 
area of each air inlet pore is smaller than that of 
each dimple, and is preferably 0.5 to 3 mm in 
diameter. 

Production of the air inlet pores may be carried 
out by using a drilling machine or the like. 

The uneasiness on disengagement due to the 
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negative pressure generated in the dimples can 
also be prevented by providing the surface of the 
clutch facing plate with at least one groove having 
a width smaller than the maximum width of the 
5 opening of each dimple, so that 

at least one of the both ends of the groove reaches 
the outward peripheral edge or inward peripheral 
edge of the clutch facing plate and 
each dimple is crossed through by the groove on 

10 the surface of the clutch facing plate. 

Fig. 11, Fig. 12, and Rg. 13 show an embodi- 
ment of the clutch driven plate according to the 
present invention, the clutch driven plate having a 
number of air inlet grooves. Fig. 11 is a front view 

75 of the clutch driven plate, Fig. 12 is a sectional 
view on the line Ill-Ill of Rg. 11, and Fig. 13 is a 
partially sectional view on the line IV-IV of Fig. 11. 
In the clutch driven plate 1, a number of air inlet 
grooves 20 are formed on the surface of the clutch 

20 facing plate 3, each air inlet groove reaching the 
outward and inward peripheral edges of the clutch 
facing plate 3 and crossing through four dimples 4 
on the surface of the clutch facing plate 3 respec- 
tively. The width of each air inlet groove 20 is 

25 smaller than the maximum width of the opening of 
each dimple 4. Alike the above-described air inlet 
pores, the air inlet grooves 20 function so as to 
prevent generation of negative pressure in the dim- 
ples 4. That, is, each groove reaches the outward 

30 and inward peripheral edges of the clutch facing 
plate 3 so that the dimplesxan be ventilated with 
the outside air and therefore, generation of nega- 
tive pressure can be prevented. 

In case the clutch driven plate provided with 

35 dimples and air inlet grooves is produced by 
thermo-compression molding, it is suitable, for per- 
forming the thermo-compression molding and the 
formation of dimples and air inlet grooves simulta- 
neously, to use a mold as shown in Fig. 14 which 

40 comprises a mold 22 having cylindrical projections 
8 and streak-like projections 23 for forming respec- 
tively the air inlet grooves 20 and dimples 4 as 
shown in Rg. 1 1 . Alternatively, it is also possible to 
form the dimples and the air inlet grooves sepa- 

45 rately by using a drilling machine and a shaping 
machine respectively, after thermo-compression 
molding. 

The deeper the depth of the air inlet groove, 
the better, and it is preferable to restrict the maxi- 
50 mum width of the air inlet groove to about 3 mm 
because the friction surface has already been re- 
duced by the provision of the dimples. 

Hereinafter, the present invention will be de- 
scribed in more detail by examples, but it is in- 
55 tended the examples be construed illustrative rath- 
er than limiting the present invention. 
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EXAMPLES 1 TO 8 



EXAMPLE 1 



A clutch driven plate having a form as shown in 
Fig. 1 was produced. The clutch driven plate pro- 
duced in this example had a ring form of 130 mm 
in internal diameter, 200 mm in external diameter, 
and 3.5 mm in thickness and consisted of a back- 
up plate 2 made of an aluminum alloy and a clutch 
facing plate 3 with a number of dimples 4. The 
clutch driven plate was produced by putting a 
clutch facing material consisting of a fiber, a bind- 
er, and a friction modifier on a back-up plate 2 
made of an aluminum alloy, and thermo-compres- 
sion molding them simultaneously with formation of 
a number of dimples 4. The clutch driven plate is 
to be used by riveting it to both sides of a cushion 
spring of a dry clutch (not illustrated) with the 
surface of the back-up plate 2 facing a disc. 

The method employed for production of the 
clutch driven plate will be described hereinafter 
referring to Fig. 1 and Rg. 2. 

At first a back-up plate 2 was produced. A 
back-up plate 2 was punched out into the above- 
described ring form from an aluminum alloy plate 
(ALP 5052 H34) of 1mm in thickness by using a 
punching press. The surface of the back-up plate 2 
to be fixed to the clutch facing plate 3 was 
roughened by abrasion treatment and then washed 
with an alkali degreasing agent. Subsequently, to 
the surface applied was a phenol resin adhesive, 
and the back-up plate 2 was then put in the mold 6 
as shown in Rg. 2 with the applied surface looking 
upward. 

A clutch facing plate 3 was then formed. 30 
parts by weight of a glass short fiber (fiber length: 
5 mm) and 10 parts by weight of a bulked aramid 
fiber as the fiber, 30 parts by weight of a melamine 
resin and 10 parts by weight of NBR and a vulcan- 
izing agent therefor as the binder, and 15 parts by 
weight of cashew dust and 5 parts by weight of 
barium sulfate as the friction modifier were mixed 
by using a Henschel mixer to prepare a clutch 
facing material 7. 

58 g of the prepared clutch facing material 7 
was put in a mold 6 as shown in Rg. 2. Thus, the 
clutch facing material 7 was placed on the upper 
surface of the back-up plate 2. In this state, 
thermo-compression molding was carried out by 
clamping the force mold 5 under the condition of a 
temperature of 150 "C and a surface pressure of 
600 bar. 

Since a number of cylindrical projections 8 as 
shown in Rg. 2 had been provided on the surface 



of the force mold 5, a number of dimples 4 were 
formed on the surface of the molded clutch facing 
plate 3. The obtained laminate was then heat treat- 
ed at 200 " C t to cure and age the clutch facing 

s plate 3. Thus obtained laminate consisted of a 
back-up plate 2 of 1 mm in thickness and a clutch 
facing plate 3 of 3.5 mm in thickness (dimple 
diameter: 0 7 mm, dimple depth: 3.0 mm). 

Further, the surface of the clutch facing plate 3 

10 was ground to obtain a clutch driven plate 1 of 3.5 
mm in thickness. The obtained clutch driven plate 
1 consisted of a back-up plate 2 of 1 mm in 
thickness and a clutch facing plate 3 of 2.5 mm in 
thickness (dimple diameter: 0 7 mm, dimple depth: 

75 2.0 mm, total area of the openings of dimples: 65 
cm 2 (36 % of the area of the surface of the clutch 
facing plate including the openings of dimples.)). 

The obtained clutch driven plate warped only 
slightly, and was so light as 0.916 N. The density 

20 of the clutch facing plate was 0.0132 N/cm 3 . 

When a clutch driven plate having no dimple 
was produced in the same manner as described 
above with the exception that a mold having no 
projection was used, the obtained clutch driven 

25 plate weighed 1.12 N. 



EXAMPLE 2 

30 

A clutcfi driven plate having a form as shown in 
Rg. 1 was produced. The clutch driven plate pro- 
duced in this example had a ring form of 130 mm 
in internal diameter, 200 mm in external diameter, 

35 and 3.5 mm in thickness and consisted of a back- 
up plate 2 made of an aluminum alloy and a clutch 
facing plate 3 with a number of dimples 4. The 
clutch driven plate was produced by putting a 
clutch facing material consisting of a fiber, a bind- 

40 er, and a friction modifier on a back-up plate 2 
made of an aluminum alloy, and thermo-compres- 
sion molding them simultaneously with formation of 
a number of dimples 4. The clutch driven plate is 
to be used by riveting it to both sides of a cushion 

45 spring of a dry clutch (not illustrated) with the 
surface of the back-up plate 2 facing cushion 
springs. r 

The method employed for production of the 
clutch driven plate will be described hereinafter 

so referring to Rg. 1, Rg. 2, and Rg. 3. 

At first a back-up plate 2 was produced. A 
back-up plate 2 was punched out into the above- 
described ring form from an aluminum alloy plate 
(ALP 5052 H34) of 1mm in thickness by using a 

55 punching press. The surface of the back-up plate 2 
to be fixed to the clutch facing plate 3 was washed 
with methanol and was then roughened by abrasion 
treatment. Subsequently, to the surface applied 
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was a phenol resin adhesive, and the back-up plate 
2 was put in the mold 6 as shown in Fig. 2 with the 
applied surface looking upward. 

A clutch facing plate 3 was then formed. 30 
parts by weight of a glass short fiber (fiber length: 
5 mm) and 10 parts by weight of a bulked aramid 
fiber as the fiber, 30 parts by weight of a melamine 
resin and 10 parts by weight of NBR and a vulcan- 
izing agent therefor as the binder, and 15 parts by 
weight of cashew dust and 5 parts by weight of 
barium sulfate as the friction modifier were mixed 
by using a Henschel mixer to prepare a clutch 
facing material 7. 

0.48 N of the prepared clutch facing material 7 
was uniformly put in a female mold 6 as shown in 
Fig. 2. Thus, the clutch facing material 7 was 
placed on the upper surface of the back-up plate 2. 

In this state, thermo-compression molding was 
carried out by clamping the force mold 5, which 
had a number of cylindrical projections with round- 
ed (R: 1 mm) edges of tops as shown in Fig. 3, 
under the condition of a temperature of 150 *C 
and a surface pressure of 200 bar. The obtained 
laminate was then heat treated at 200 " C , to cure 
and age the clutch facing plate 3. The obtained, 
laminate consisted of a back-up plate 2 of 1 mm in 
thickness and a clutch facing plate 3 of 3.2 mm in 
thickness (dimple diameter: 0 7 mm, dimple depth: 
3.0 mm). 

Further, the surface of the clutch facing plate 3 
was ground to obtain a clutch driven plate 1 of 3.5 
mm in thickness, and rivet holes were made by 
using a drilling machine. The obtained clutch 
driven plate 1 consisted of a back-up plate 2 of 1 
mm in thickness and a clutch facing plate 3 of 2.5 
mm in thickness (dimple diameter: 0 7 mm, dimple 
depth: 2.3 mm, total area of the openings of dim- 
ples: 65 cm 2 (36 % of the area of the surface of the 
clutch facing plate including the openings of dim- 
ples.)). 

The clutch facing material flowed out smoothly 
from the spaces between the cylindrical projections 
8 and the back-up plate 2 f and the obtained clutch 
driven plate had a clutch facing plate having a high 
density ( 0.0140 N/cm 3 ). The total weight of the 
obtained clutch driven plate was 0.946 N. 



EXAMPLE 3 



A clutch driven plate was produced in the 
same manner as in Example 2 with the exception 
that the force moid 5 was replaced with a force 
mold which had a number of cylindrical projections 
not only rounded but also tapered as shown in Fig. 
4. Such a mold was easily removed, and the ob- 
tained clutch driven plate had a high density 
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(0.0140 N/cm 3 ), and was free from cracks or break- 
age. 



5 EXAMPLE 4 



A clutch driven plate having a form as shown in 
Rg. 1 was produced. The clutch driven plate pro- 
70 duced in this example had a ring form of 1 30 mm 
in internal diameter, 200 mm in external diameter, 
and 3.5 mm in thickness and consisted of a back- 
up plate 2 made of an aluminum alloy and a clutch 
facing plate 3 with a number of dimples 4. The 
rs clutch driven plate was produced by putting a 
clutch facing material consisting of a fiber, a bind- 
er, and a friction modifier on a back-up plate 2 
made of an aluminum alloy, and thermo-compres- 
sion molding them into one body. The clutch driven 

20 plate is to be used by riveting it to both sides of a 
cushion spring of a dry clutch (not illustrated) with 
the surface of the back-up plate 2 facing a disc. - 
The method employed for production of the 
clutch driven plate will be described hereinafter 

25 referring to Rg. 1 , Fig. 5, and Rg. 6. 

At first a back-up plate 2 was produced. A 
back-up plate 2 was punched out into the above- 
described ring form from an aluminum alloy plate 
(ALP 5052 H34) of 1mm in thickness by using a 

30 punching press. The surface of the back-up plate 2 
to be fixed to the clutch facing plate 3 was washed 
with methanol and was then roughened by abrasion 
treatment Subsequently, to the surface applied 
was a phenol resin adhesive. 

35 A clutch facing plate 3 was then formed. 30 

parts by weight of a glass short fiber (fiber length: 
5 mm) and 10 parts by weight of a bulked aramid 
fiber as the fiber, 30 parts by weight of a melamine 
resin and 10 parts by weight of NBR and a vulcan- 

40 izing agent therefor as the binder, and 1 5 parts by 
weight of cashew dust and 5 parts by weight of 
barium sulfate as the friction modifier were mixed 
by using a Henschel mixer to prepare a clutch 
facing material 7. 

45 0.54 N of the prepared clutch facing material 7 

was put in a female mold (10, 11, 12) as shown in 
Rg. 5, the female mold having cylindrical projec- 
tions for forming dimples, and the mold was 
clamped for a several seconds at room tempera- 

50 ture and at a surface pressure of 200 bar to form 
dimples. 

Subsequently, the above-described back-up . 
plate 2 was placed on the preformed clutch facing 
material 7, and the force mold 9 was clamped at 
55 150 # C and at a surface pressure of 600 bar to 
perform thermo-compression molding. The ob- 
tained laminate was then heat treated at 200 * C , 
to cure and age the clutch facing plate 3. The 

8 
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obtained laminate consisted of a back-up plate 2 of 
1 mm in thickness and a clutch facing plate 3 of 
3.2 mm in thickness (dimple diameter: 0 7 mm-, 
dimple depth: 3.0 mm). 

Further, the surface of the clutch facing plate 3 
was ground to obtain a clutch driven plate 1 of 3.5 
mm in thickness, and rivet holes were made by 
using a drilling machine. The obtained clutch 
driven plate 1 consisted of a back-up plate 2 of 1 
mm in thickness and a clutch facing plate 3 of 2.5 
mm in thickness (dimple diameter: 0 7 mm, dimple 
depth: 2.3 mm, total area of the openings of dim- 
ples: 65 cm 2 (36 % of the area of the surface of the 
clutch facing plate including the openings of dim- 
ples.)). 

In the obtained clutch driven plate, only a small 
amount of the clutch facing material remained un- 
der the dimples, and the density of the clutch 
facing plate was so high as 0.0140 N/cm 3 . The total 
weight of the clutch driven plate was 0.914 N. 



EXAMPLE 5 



A clutch driven plate having a form as shown in 
Fig. 1 was produced by using the same back-up 
plate and clutch facing material as used in Exam- 
ple 4 and using a mold as shown in Fig. 7 and Fig. 
8 which had been provided with a number of pins 
18 (0 7 mm) slidable upwardly and downwardly. 

The back-up plate 2 was put in a female mold 
15, and 0.58 N of the clutch facing material 7 was 
placed on the back-up plate 2 to form a ring with a 
uniform thickness. The slidable pins of the moid, 
were pressed in the clutch facing material at 150 
* C and at a surface pressure of the top surface of 
the pins of 1,200 bar, and were kept as they were 
for 15 seconds, to form dimples. The pressing bed 
plates 16 and 17 were then placed into position as 
shown in Fig. 8, and the mold was then clamped at 
150 "C and at a surface pressure of 600 bar to 
perform thermo-compression molding. 

After removal of the mold, the obtained lami- 
nate was cured and aged by heat-treating it at 200 
' C . The obtained laminate consisted of a back-up 
plate 2 of 1 mm in thickness and a clutch facing 
plate 3 of 3.2 mm in thickness (dimple diameter: 0 
7 mm, dimple depth: 3.0 mm). 

Further, the surface of the clutch facing plate 3 
was ground to obtain a clutch driven plate 1 of 3.5 
mm in thickness, and rivet holes were made by 
using a drilling machine. The obtained clutch 
driven plate 1 consisted of a back-up plate 2 of 1 
mm in thickness and a clutch facing plate 3 of 2.5 
mm in thickness, (dimple diameter: 0 7 mm, dimple 
depth: 2.3 mm, total area of the openings of dim- 
ples: 65 cm 2 (36 % of the area of the surface of the 



clutch facing plate including the openings of dim- 
ples.)). 

In the clutch driven plate thus produced, the 
scattering of the density of the clutch facing plate 
5 in the circumferential direction was reduced be- 
cause the clutch facing material could be uniformly 
put in the mold, and the clutch facing plate had a 
high density (0.0140 N/cm 3 ). The total weight of the 
clutch driven plate was 0.914 N. 

70 

EXAMPLE 6 



75 A clutch driven plate having a form as shown in 
Fig. 9 and Fig. 10 was produced. Fig. 9 is a front 
view of the clutch driven plate produced in this 
Example, and Fig. 10 is a sectional view on the line 
l-l of Fig. 9. 

20 The clutch driven plate produced in this Exam- 
ple had a ring form of 130 mm in internal diameter, 
200 mm in external diameter, and 3.5 mm in thick- 
ness, consisted of a back-up plate 2 made of an 
aluminum alloy and a clutch facing plate 3 with a 

25 number of dimples 4, and was provided with air 
inlet pores each of which runs through from the 
surface of the back-up plate 2 to the bottom of 
each dimple. The clutch driven plate was produced 
by putting a clutch facing material consisting of a 

30 fiber, a binder, and a friction modifier on a back-up 
plate 2 made of an aluminum alloy, thermo-com- 
pression molding them simultaneously with forma- 
tion of a number of dimples 4, and making the air 
inlet pores each of which runs through from the 

35 surface of the back-up plate to the bottom of each 
dimple. The clutch driven plate is to be used by 
riveting it to both side of a cushion spring of a dry 
clutch (not illustrated) with the surface of the back- 
up plate 2 facing a disc. 

40 The method employed for production of the 
clutch driven plate will be described hereinafter 
referring to Fig. 9, Fig. 10. and Fig. 2. 

At first a back-up plate 2 was produced. A 
back-up plate 2 was punched out into the above- 

45 described ring form from an aluminum alloy plate 
(ALP 5052 H34) of 1mm in thickness by using a 
punching press. A surface of the back-up plate 2 to 
be fixed to the clutch facing plate 3 was roughened 
by abrasion treatment and then washed with an 

so alkali degreasing agent. Subsequently, to the sur- 
face applied was a phenol resin adhesive, and the 
back-up plate 2 was put in the female mold 6 as • 
shown in Fig. 2 with the applied surface looking 
upward. 

55 A clutch facing plate 3 was then formed. 30 
parts by weight of a glass short fiber (fiber length: 
5 mm) and 10 parts by weight of a bulked aramid 
fiber as the fiber, 30 parts by weight of a melamine 
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resin and 10 parts by weight of NBR and a vulcan- 
izing agent therefor as the binder, and 15 parts by 
weight of cashew dust and 5 parts by weight of 
barium sulfate as the friction modifier were mixed 
by using a Henschel mixer to prepare a clutch 
facing material 7. 

0.58 N of the prepared clutch facing material 7 
was put in a mold 6 as shown in Fig. 2. Thus, the 
clutch facing material 7 was placed on the upper 
surface of the back-up plate 2. In this state, 
thermo-compression molding was carried out by 
clamping the force mold 5 under the condition of a 
temperature of 150 "C and a surface pressure of 
600 bar. 

Since a number of cylindrical projections 8 as 
shown in Fig, 2 had been provided on the surface 
of the force mold 5, a number of dimples 4 were 
formed on the surface of the molded clutch facing 
plate 3. The obtained laminate was then heat treat- 
ed at 200 *C to cure and age the clutch facing 
plate 3. The obtained laminate consisted of a back- 
up plate 2 of 1 mm in thickness and a clutch facing 
plate 3 of 3.5 mm in thickness (dimple diameter: 0 
7 mm, dimple depth: 3.0 mm). 

Further, a piercing hole of 0 1 mm was made 
at the center of every dimple by using a drilling 
machine to provide the air inlet holes 19. 

Subsequently, the surface of the clutch facing 
plate 3 was ground to obtain a clutch driven plate 1 
of 3.5 mm in thickness. The obtained clutch driven 
plate 1 consisted of a back-up plate 2 of 1 mm- in 
thickness and a clutch facing plate 3 of 2.5 mm in 
thickness (dimple diameter: 0 7 mm, dimple depth: 
2.0 mm, total area of the openings of dimples: 65 
cm 2 (36 % of the area of the surface of the clutch 
facing plate including the openings, diameter of the 
air inlet pore: 0 1 mm.)). 

The obtained clutch driven plate warped only 
slightly, and there occurred no worsening of dis- 
engagement in the clutch fixed with the clutch 
driven plate. The clutch facing plate had a density 
of 0.0132 N/cm 3 , and the total weight of the clutch 
driven plate was 0.882 N. 



EXAMPLE 7 



A clutch driven plate having a form as shown in 
Fig. 11, Fig. 12, and Fig. 13 was produced. Fig. 11 
is a front view of the clutch driven plate produced 
in this Example, Fig. 12 is a sectional view on the 
line ll-ll of Fig. 11, and Fig. 13 is a partially 
sectional view on the line Ill-Ill of Fig. 11. 

The clutch driven plate produced in this Exam- 
ple had a ring form of 130 mm in internal diameter, 
200 mm in external diameter, and 3.5 mm in thick- 
ness, consisted of a back-up plate 2 made of an 



aluminum alloy and a clutch facing plate 3 with a 
number of dimples 4, and was provided with air 
inlet grooves, 20 each of which reached the out- 
ward and inward peripheral edges of the clutch 

s facing plate and crossed through four dimples. The 
clutch driven plate was produced by putting a 
clutch facing material consisting of a fiber, a bind- 
er, and a friction modifier on a back-up plate 2 
made of an aluminum alloy, and thermo-compres- 

;o sion molding them simultaneously with formation of 
a number of dimples 4 and air inlet grooves 20. 
The clutch driven plate is to be used by riveting it 
to both sides of a cushion spring of a dry clutch 
(not illustrated) with the surface of the back-up 

is plate 2 facing a disc. 

The method employed for production of the 
clutch driven plate will be described hereinafter 
referring to Fig. 11, Fig. 12, Fig. 13 and Fig. 14. 
At first a back-up plate 2 was produced. A 

20 back-up plate 2 was punched out into the above- 
described ring form from an aluminum alloy plate 
(ALP 5052 H34) of 1mm in thickness by using a 
punching press. The surface of the back-up plate 2 
to be fixed to the clutch facing plate 3 was 

25 roughened by abrasion treatment and then washed 
with an alkali degreasing agent. Subsequently, to 
the surface applied was a phenol resin adhesive, 
and the back-up plate 2 was put in the female mold 
21 as shown in Fig. 14 with the applied surface 

30 looking upward. 

A clutch facing plate 3 was then formed. 30 
parts by weight of a glass short fiber (fiber length: 
5 mm) and 10 parts by weight of a bulked aramid 
fiber as the fiber, 30 parts by weight of a melamine 

as resin and 1 0 parts by weight of NBR and a vulcan- 
izing agent therefor as the binder, and 15 parts by 
weight of cashew dust and 5 parts by weight of 
barium sulfate as the friction modifier were mixed 
by using a Henschel mixer to prepare a clutch 

40 facing material 7. 

0.56 N of the prepared clutch facing material 7 
was put in a mold 21 as shown in Fig. 14. Thus, 
the clutch facing material 7 was placed on the 
upper surface of the back-up plate 2. In this state, 

45 thermo-compression molding was carried out by 
clamping the force mold 22 under the condition of 
a temperature of 150 * C and a surface pressure of 
600 bar. 

Since the surface of the force mold 22 had 
so been provided with a number of cylindrical projec- 
tions 8 and streak-like projections 23 as shown in 
Fig. 14, on the surface of the molded clutch facing 
plate 3 formed were a number of dimples 4 and a 
number of air inlet grooves 20, each Of which 
55 reached the inward and outward peripheral edges 
of the clutch facing plate and crossed through four 
dimples. The obtained laminate was then heat 
treated at 200 *C , to cure and age the clutch 

10 
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facing plate 3. The obtained laminate consisted of 
a back-up plate 2 of 1 mm in thickness and a 
clutch facing plate 3 of 3.5 mm in thickness 
(dimple's diameter: 0 7 mm, dimple's depth: 3.0 
mm, width of air inlet groove: 1 mm, depth of the 
air inlet groove: 2.7 mm). 

Subsequently, the surface of the clutch facing 
plate 3 was ground to obtain a clutch driven plate 1 
of 3.5 mm in thickness. The obtained clutch driven 
plate 1 consisted of a back-up plate 2 of 1 mm in 
thickness and a clutch facing plate 3 of 2.5 mm in 
thickness (dimple diameter: 0 7 mm, dimple depth: 
2.0 mm, total area of the openings of dimples: 65 
cm 2 (36 % of the area of the surface of the clutch 
facing plate including the openings of dimples, 
width of air inlet groove: 1 mm, depth of air inlet 
groove: 1.7 mm)). 

The obtained clutch driven plate warped only 
slightly, and there occurred no worsening of dis- 
engagement in the clutch fixed with the clutch 
driven plate. The clutch facing plate had a density 
of 0.0132 N/cm 3 , and the total weight of the clutch 
driven plate was 0.907 N. 



EXAMPLE 8 



A clutch facing plate having a'form as shown in 
Fig. 1 was produced in the same manner as in 
Example 1. 

The obtained clutch driven plate 1 consisted of 
a back-up plate of 1 mm in thickness and a clutch 
facing plate of 2.5 mm in thickness (dimple's diam- 
eter: 0 7.6 mm, dimple's depth: 2.5 mm, total area 
of the openings of dimples: 72.6 cm 2 (40 % of the 
area of the surface of the clutch facing plate includ- 
ing the openings). 

The obtained clutch driven plate warped only 
slightly. The clutch facing plate had a density of 
0.014 N/cm 3 , and the total weight of the clutch 
driven plate was 0.900 N. 



Claims 

1. A clutch driven plate comprising 

a clutch facing plate (3) molded from a clutch 
facing material comprising a fiber, a binder, and a 
friction modifier, and 

a back-up plate (2) carrying the clutch facing plate, 
wherein a number of dimples (4) are formed on the 
surface of the clutch facing plate (3). 

2. The clutch driven plate as claimed in claim 
1, wherein the total area of the openings of the 
dimples is equal to or smaller than the area of the 
surface of the clutch driven plate exclusive of the 
openings of the dimples, the volume percentage of 



the total volume of the dimples in the clutch facing 
plate is not less than 20 % of the volume, of a 
clutch facing plate without dimple, and each dimple 
is so distributed as to be spaced equally in the 
5 circumferential direction on the surface of the 
clutch facing plate. 

3. The clutch driven plate as claimed in claim 
1 , wherein a number of air inlet pores are provided 
to the clutch driven plate, each of the air inlet pores 

10 running through the clutch driven plate from the 
surface of the back-up plate to the bottom of each 
dimple respectively and having a smaller opening 
area than the dimples. 

4. The clutch driven plate as claimed in claim 
75 1, wherein at least one groove having a width 

smaller than the maximum width of the opening of 
each dimple is formed on the surface of the clutch 
facing plate so that 

at least one of the both ends of the groove reaches 
20 the outward peripheral edge or inward peripheral 
edge of the clutch driven plate and 
each dimple is crossed through by the groove on 
the surface of the clutch facing plate. 

5. A method of producing a clutch driven plate, 
25 which method comprises 

producing an integral body consisting of a clutch 
facing plate and a back-up plate by making two 
layers with a back-up plate and a clutch facing 
material, the clutch facing material comprising a 

30 fiber, a binder, and a friction modifier, and molding 
the layered back-up plate and the clutch facing 
material by thermo-compression molding and 
forming a number of dimples on the surface of the 
clutch facing plate. 

35 6. The method of producing a clutch driven 

plate as claimed in claim 5, wherein each dimple 
has a circular opening of 0 2 mm to 0 15 mm in 
diameter, the total area of the openings of the 
dimples is equal to or smaller than the area of the 

40 surface of the clutch driven plate exclusive of the 
openings of the dimples, the volume percentage of 
the total volume of the dimples in the clutch facing 
plate is not less than 20 % of the volume of a 
clutch facing plate without dimple, and each dimple 

45 is so distributed as to be spaced equally in the 
circumferential direction on the surface of the 
clutch facing plate. 

7. The method of producing a clutch driven 
plate as claimed in claim 5, wherein the production 

so of the integral body consisting of a clutch facing 
plate and a back-up plate and the formation of the 
dimples are carried out by putting a back-up plate 
in a female mold having a flat bottom, 
putting a clutch facing material comprising a fiber, 

55 a binder, and a friction modifier on the back-up 
plate so as to form two layers consisting of a lower 
layer of the back-up plate and an upper layer of the 
clutch facing material layer, and 
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molding the layered back-up plate and clutch fac- 
ing material into an integral body by thermo-com- 
pression molding utilizing a force mold having a 
number of projections on its surface so as to form 
a number of dimples on the surface of the molded 
clutch facing plate. 

8. The method of producing a clutch driven 
plate as claimed in claim 7 t wherein each of the 
projections of the force mold is a cylindrical projec- 
tion with rounded top. 

9. The method of producing a clutch driven 
plate as claimed in claim 8, wherein the cylindrical 
projection with rounded top is a tapered one. 

10. The method of producing a clutch driven 
plate as claimed in claim 5, wherein the production 
of the integral body consisting of a clutch facing 
plate and a back-up plate and the formation of the 
dimples are carried out by 

preforming the clutch facing material so as to form 
a number of dimples on the surface of the clutch 
facing material layer, which is to be the surface of 
the clutch facing plate, before or after making two 
layers with a back-up plate and the clutch facing 
material, and subsequently, 
thermo-compression molding the two layers con- 
sisting of the back-up plate layer and the clutch 
facing material layer provided with the dimples to 
mold the two layers into an integral body. 

1 1 . The method of producing a clutch driven 
plate as claimed in claim 10, wherein the produc- 
tion of the integral body consisting of a clutch 
facing plate and a back-up plate and the formation 
of the dimples are carried by 

putting a clutch facing material comprising a fiber, 
a binder, and a friction modifier in a female mold 
having a number of cylindrical projections, 
preforming the clutch facing material so as to form 
a number of dimples on the lower surface of the 
clutch facing material, 

putting a back-up plate on the upper surface of the 
preformed clutch facing material, and 
hot-pressing the back-up plate layer and the prefor- 
med clutch facing material layer by clamping a 
force mold with a flat surface to mold the two 
layers into an integral body. 

12. The method of producing a clutch driven 
plate as claimed in claim 10, wherein a force mold 
provided with a number of pins slidable upwardly 
and downwardly through it is used and the produc- 
tion of the integral body consisting of a clutch 
facing plate and a back-up plate and the formation 
of the dimples are carried out by 

putting a back-up plate in a female mold, 
putting a clutch facing material comprising a fiber, 
a binder, and a friction modifier on the back-up 
plate, 

pressing the pins of the force mold in the clutch 
facing material to form a number of dimples on the 
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surface of the clutch facing material, and 
thermo-compression molding the back-up plate and 
the clutch facing material provided with the dimples 
to mold them into an integral body by clamping, the 
5 force mold with the pins remaining pressed in the 
clutch facing material. 
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